Variability in the cadherin gene in an Ostrinia nubilalis strain selected for Cry1Ab resistance.
Transgenic corn expressing Cry1Ab (a Bacillus thuringiensis toxin) is highly effective in the control of Ostrinia nubilalis. For its toxic action, Cry1Ab has to bind to specific insect midgut proteins. To date, in three Lepidoptera species resistance to a Cry1A toxin has been conferred by mutations in cadherin, a protein of the Lepidoptera midgut membrane. The implication of cadherin in the resistance of an Ostrinia nubilalis colony (Europe-R) selected with Bacillus thuringiensis Cry1Ab protoxin was investigated. Several major mutations in the cadherin (cdh) gene were found, which introduced premature termination codons and/or large deletions (ranging from 1383 to 1701bp). The contribution of these major mutations to the resistance was analyzed in resistant individuals that survived exposure to a high concentration of Cry1Ab protoxin. The results indicated that the presence of major mutations was drastically reduced in individuals that survived exposure. Previous inheritance experiments with the Europe-R strain indicated the involvement of more than one genetic locus and reduced amounts of the cadherin receptor. The results of the present work support a polygenic inheritance of resistance in the Europe-R strain, in which mutations in the cdh gene would contribute to resistance by means of an additive effect.